Résumé. 2014 Abstract. 2014 In this first part (I) we derive some général formulae for Mössbauer transmission and scattering in the absence of relaxation. Emphasis is put on the influence of the linewidth of the incident radiation on physical observables. We also examine the angular selection rules for scattering by a powder. In the second part (II) we will introduce relaxation and compare the advantages and limitations of the different Mössbauer techniques in relaxation studies.
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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. Abstract. 2014 In this first part (I) we derive some général formulae for Mössbauer transmission and scattering in the absence of relaxation. Emphasis is put on the influence of the linewidth of the incident radiation on physical observables. We also examine the angular selection rules for scattering by a powder. In the second part (II) we will introduce relaxation and compare the advantages and limitations of the different Mössbauer techniques in relaxation studies. [1] [2] [3] [4] In the present paper we shall extend our theory to the problem of Môssbauer transmission and scattering. Scattering was already studied in two recent papers by Balko and Hoy [5, 6] and in another one by Afanasev and Gorobchenko [7] . Here What is detected in a Môssbauer scattering expe. riment is the sum of the elastic and inelastic scattering, which is proportional to (Vdiff)2 ).
RELAXATION EFFECTS
In what follows we shall first analyse the radiative processes and derive the formulae for Môssbauer transmission and scattering in the absence of relaxation. Attention will be paid to the selection rules.
Then in part II we will introduce the relaxation and compare the informations which can be derived from the three types of Môssbauer experiments. The summation over Iù in the second of these equations is associated with the occurrence of spontaneous emission, whose effect is to give to all levels a damping r and a self energy AE. These quantities can be computed in exactly the same way as in reference [8] . Dropping the self energy term, eq. (14) The way of performing the contour integration depends on the sign of (t' -t"'). If t' -t"' &#x3E; 0 the integral is equal to :
If t' -t"' 0 it is equal to :
In the triple time integral of eq. (36) we must therefore order the times. This can be achieved by writing :
In view of the subsequent introduction of relaxation we will also rearrange the trace in each integral according to the prescriptions of appendix 1 of [4] . This consists in putting it into the form Q(t"') _ aB is the density matrix of the ground state, o1n = Ha(ki)u(t"') Ha+ (ki) is the initial density matrix of the excited state when it is populated by the incident radiation, cr( t" -t"') -Uo(t" -t"') u:n U 0+(t" -t" ') is what this matrix has become after a time interval t" -t"', is the average density matrix of state 1 at the time of emission of the scattered y ray. In terms of 6e1 ( (53) in which the first fraction describes the emission of the scattered photon, while the second one describes the evolution of C1 flfs in the excited state. In conventional Môssbauer spectroscopy irradiation with a white spectrum is not feasable, but it could perhaps become possible by use of synchrotron radiation [12] .
MONOCHROMATIC IRRADIATION (F'
~ 0). -This case too is not physical but it will enable us to check that in this limit, we do recover the results of a standard second order probability calculation for resonant scattering, in particular as it concerns the energy conservation between the initial state and the final state [19] . In the square bracket the maximum absolute value of the first term is l/(f"/2)' For the second term, if Wf1 = wfs its maximum value is F'I(F x F'12) -1/r'/2 ; otherwise by virtue of our assumption concerning the well resolved character of the spectrum, it is much smaller. Finally the maximum value of the last term is : [7] , they consider only the case of monochromatic irradiation i.e. they start from a formula of type (58) which they rearrange into an expression similar to our eq. (52) (with r' = 0). [14] . It is found that the only non-zero averages are :
(and similar expressions with P -1 -1 (k j». We will use these results in the next chapter.
6. Final remark. -Let us mention that prior to this work several authors had studied the influence of the incident radiation linewidth on the apparent Landé factor of the excited Môssbauer state [15] [16] [17] . With the development of very narrow band lasers, similar investigations are now being undertaken [18] 
